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1.0 INTRODUCTION

This Sampling and Analysis Plan (SAP) supports the aceelerated Source Removal at the

Trench 1 (1), Individual Hazardous Substance Stie (JHSS) 108, at the Rocky Flats
Fovironmental Technology Site (REFTS), located near Golden, Colorado. The T-1 source
removal project 1s deseribed m the Final Proposed Action Memorandum (PAM) for the Source
Removal at Trench 1, THSS TOS (RMRS, 1997y, This SAP 15 intended to provide guidance (or
collecting accurate and reproducible samples 1o support the decisions required by the project.
Sampling activities will be conducted m accordance with the RMRS Quality Assurance Program

Description (RMRES. 1996a).

oo SAPs will be used to support this source removal. A different SAP will be used by the
Starmet team. the subcontracted team responsihle for merting and treating potential pyrophoric
materials from T-1. This SAP. prepared by Rocky Mountain Remediation Services, LLLL.C
(RMRS) was developed to support the characterization and disposttion of matertals that are not
considered to be pyrophoric and are thus outside ol the scope of the treatment subcontracior,

This SAP addresses environmental media includimge excavated soils. merdental waters, and 2 sifn
natural sotls. This SAP also mcludes the freld sereening and characterization of other waste
streams generated or excavated durg the remediation of -1, The waste streams may imclude
drums fragments which origmally contained depicted uramum (DU) and lathe coolant.
construction debris and trash, bulk hiquids, sanitary waste. used personal protective equipment

(PPE)Y. and other materials.

Sampling and analytical testing activities assoctated with waste materials rehinguished to the

Starmet team for subsequent processing will be mncluded in the Starmet SAP.

Site and ambient air monitoring will also be conducted: however, these activities will be
addressed in the T-1 Health and Safety Plan and in enhancements to the Rocky Flats Ambient Ay

Management Plan.
Background

The [-1 site 15 Tocated Just northwest of the mner cast gate, and about 40 feet south of the
southcast corner of the Protected Area fence (Igure 1-1). The trench ts approximately 200 feet
longe. 13 10 20 feet wide, and 10 feet deep. Thistorical documentation indicates DU metal chips
(fathe and machine turnings) originating from Building 444 were packed with lathe coolant and

buricd inn the west end and possibly the cast end of 'T-1 in approximately 125 droms. The actual
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number of drums in the trench s unknown, One hindred twenty-ive drums have been

documented i previous reports dating back to 19702 however, only 84 drums are accounted for
m available waste inventories from 19591962, Ten drums of cemented cyanide and one drum of
“still bottoms™ (recovered waste solvents or evaporated lathe coolant sludge) are suspected o be

buricd m T-1. The drums and debris may also contain volatile organic compounds (VOU's).

Drums disposed of in the trenel were reportedly double stacked end-on-end and covered with
one to two feet of sorl. No written documentauon exists for the contents of the center and cast
end of the trench, However, mterviews with tformer site workers imdicate that the castern two-
thirds of the trench is likely 1o contain trash consisting of pallets, paper. and other debris such as
empty or crushed drums. Summaries ol the interviews are contained in the project {iles. Bural

operations in the trench continued mtermuttently from November 1954 1o December 1902,

Weed cutting activitics conducted in October and November 1982 uncarthed the upper portion of
two drums not adequately covered with fill material. Samples of the Tquids and sludges
contamed in these drums were collected for radiochemical analyses and vielded low fevels of

plutonium, and uranjum activitics mdicative of enrichment.

Since discovery of the drums, site investigations have been conducted (o evaluate the suspected
arca of impact and the potential contaminants. These investigations incJuded addittonal soil and
groundwater samples al locations surrounding the trench area, a sotl gas survey, an
clectromagnetic and ground penctrating radar survey. a review of historical acrial photographs.
cmployee interviews, and a detailed records search,. Based on areview of the duta, impacts of the
T-1 contaminants are considered to be primarily contined to the soil within the trench
boundarics. Additional information on the <ite hackground. investigation data, suspected
radiotogical and chemical impacts. geology and hydrogcology have been collected and

documented in the reports listed below:
. [istorical Release Report for the Rocky Flats Plant (DOL, 1992):

. Phase 1 RIT/RT Report tor Operable Uit Noo 72 903 Pad, Mound, and ast Trenches

Arca, Rocky I'lats Environmental Technology Stte (DO 1995a): and
. Draft Trenches and Mound Site Characterizauon Report, (RMRS, 1996D)

. Proposed Action Mcemorandum for the Source Removal at the Trench T-1 Site, THSS 108

(RMRKS, 1997).
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The poals of this accelerated action are to: remove all drummed wastes and debris. remove all
contaminated soil exceeding Rocky Flats Cleanup Agrcement (RIFCA) (DOLL T996) Tier T action
levels Tor radionuchides. VOCs, and eyanide (i amv). and disposition the soils, drummed waste

and debrs.

2.0 SAMPLING AND DATA QUALITY OBJECTIVES

Data nceded to support the objectives of the T-1 source removal project were developed using
criteria established in Guidance for the Data Quality Objective Process, BPA QA/G-4 (1EPA,
1994). The data gaps, study boundarics, decisions, cte., are described m Scections 2 and 3 of this
plan.

The primary objectives of this SAP are:

. 1o evaluate/verity that cleanup target levels for excavation specified in Table 3-1 of the

PAM are met

. 1o evaluate whether excavated soils can be returned to the excavation
. To support ofl=site disposal of soil containing levels of radioactivity or VOCs in excess of

Tier | Subsurface Soil Action Levels

. To support various waste classifications for off-site disposition of debris and secondary

wastestreams

. To support onstte treatment of incidental waters (¢.g., groundwater removed [rom the

excavation)
2.1 DOOs TO EVALUATE CONDITIONS AT TIHE EXCAVATION BOUNDARIES

To evatuate/verify that cleanup target levels for excavation specified in Jable 3-1 of the PAM are
met, soil samples will be colleeted at the excavation boundary. These samples will also be used
to document the conditions remaining at the excavation boundary for a future RFETS Site-wide

risk assessment and to supply data for evaluating any future impacts on groundwater.
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In accordance with the PAM, soil samples will be collected along the base and sides ol the

excavation and analyzed for the following parameters, as appropriate:

. Radioisotopes
. Volatile Organic Compounds
. Cyanide

2.1.1  Radioisotopes

DU and radiologically contaminated debris are expected to be the largest waste streams disposed
of in'I-1. The PAM states that 125, 30-gallon and 53-gallon steel drums containing 10,000-
20,000 kg of DU chips and turnings, and miscellancous debnis were believed o have been
disposed in T-1. It 1s anticipated that because of the large number of drums and miscellaneous
debris (with a reasonable likelithood of radiological contamination), that radiological
contamination will not be confined to easily dentifiable scctors within the trench. As a result,
the sampling strategy will be to collect a statistically significant sample population across a grid

pattern established over the entire trench/excavation boundary.

As stated in REFCA, in order to account (or (otal dose from multiple radionuclides, the sum-of-
ratios method must be applicd o evaluate potential dose. If radiological results from the same
sample indicate a sum-of-ratios value = 1, using Tier [ Subsurface Soil Action Levels, the arca
represented by that sample will be removed, and the area re-sampled in approximately the same
(x,y or vertical) position. This process will be repeated until the action levels (using suni-of-
ratios) or limiting conditions stated in the PAM are met. These constraints state that the
excavation will be imited to the highly weathered bedrock below the alluvial/bedrock contact.
This highly weathered bedrock is expected to extend one to three feet below the alluvial/bedrock

contact.

An example of the sum-of-ratio cquation, using the Tier I Subsurface Soil Action Levels (open

spacc scenario), 1s given below:

C am241 + Cpe2zonan +Cuam + Cuass +C o3« ]
215 pCi/g 1429 pCr/g 1738 pCi/e 135 pCi/y 586 pCilg

Where C1s the measured concentration of the specific isotope in-pCi/g. Note that the less than or
equal to symbol “<™ on the right side of the equation would be indicative of a sum-of -ratio value

less than the respective action level.
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A High Purity Germanium (HPGe) detector equipped gamma spectroscopy system will be used
to evaluate the radiosotope concentrations i the soil and excavated materials. The
subcontractor will provide a system and software that has been veritied. and approved in
accordance with the Kaiser Hill Analytical Serviees Division (ASD) SOW., Determination of
Radionuclides by Gamma Spectroscopy, Module RCO3-A, prior to use. The RFCA isotopes that
can be readily deteeted usimg an HPGe equipped gamma spectroscopy system are americium-241,
uranium-235 and vranium-238. The Mimmmum Detectable Activities (MIDAs) for these isotopes
will be established at approximately 1/10 the Tier 1 Subsurface Soil Action Levels, This will
cnable effective evaluation of the sum-of-ratios values. Conscervative assumptions will be used

to establish concentrations of the other RICA isotopes (uranium-234 and plutonium-239/240) for
input into the sum-of ratios cquation. Appendix 1 provides the assumptions used in determining

plutonium concentrations from americium-241 activitics using gamma Spectroscopy.

(Gramma spectroscopy s not an effective method for determining uranium-234 activity due fo the
low meidence of production of gamma decays from this isotope. The natural background activity
ratio between U-234 and 1-238 will be assumed for soils at the excavation boundary. The
Buckground Geochemical Characterization Report lists the mean background activity from 62
samples of the Rocky Flats Alluvium as 0.64 pCi/g for both uranium-234 and uranium-238
(EG&G, 1993). Therelore, the activity ratio of U-234 to U-238 is 1:1. This assumption is
appropriate for conditions involving natural uramum (c.o., relatively clean excavation bottom
soils) but is conservative for DU contaminated materials as much of the uranium-234 is scparated
along with uranmum-235 during the enrichment process, thereby creating DUL In the unlikely
event that enriched uranium is detected. uranium-234 activities will be evaluated by radiological

cngineering.

In establishung the grid spacing for radionuclides the following statistical evaluation was

performed.

DECISIONS:

If a sample yields radiotsotope results that exceed unity (i.c., 1) when mput into the sum-of=ratios
cquation (using RFFCA action fevels for the radiosotopes in the denominators), then the soil
volume associated with the sample will be removed from the trench until further sampling yields

results Tess than unity.

If all final samples yicld radiowsotope results [ess than unity (sum-of-ratios) as described above,
then the excavation is considered complete (for radionuclides), and contamination removal 1s

also complete.
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ERROR LIMITS:

The design for contirmation sampling accounts for both quantification of probable sampling
error (c.g.. I missig remnant contamination in the trench alter excavation concludes) and
practical implementation in the ficld. The floor and sidewall sampling plan is implementable
with any trench length. to any Hoor depth above bedrock, and with a trench width varying
between 10 and 25 feet. Further, the sampling points within the gnd lavout allow for
stratphtforward remediation of end cells associated with samples revealing remmnant

contamination,

The erid layout, i 11s entirety. 1s necessary for radionuchde sampling based on the presumed

pervasive presence of DU throughout the trench volume.

FLLOOR SAMPLING:

A rectangular end placed svmmetnically along the center longitudinal axis of the excavation {loor
provides i statistical confidence in detecting any remainimg “hot-spots™ 90% conlidence for
circular spots 197 m diameter and 80% confidence for spots =177, Dertvation ol statistical
confidence m the sampling plan s based on Gilbert (1987). In particular. the central band
running the length of the excavation - between the samphng pomnts  1s the arca of the trench
Hoor with predictable confidence. The sample spacing and its relative configuration on the
excavauon floor was designed not only to provide some statistical confrdence. but also o provide
a practical means of implementation in the field in spite of varying (actual) fengths and widths of
the final excavation. Error tolerance 1s typically acceptable at confidences greater than 80% as an
environmental idustry standard (¢.g., SW-846. Chapter 10). 1t should be noted that confidences
will actually be higher than those caleulated because samples will not be taken as grabs or
discrete pomts in the center of the gnid cells (as assumed by the statistical model) but rather as
composttes within a centrally lTocated 4™x4™ arca within the cell (the approximate “swath™ ol the

excavator bucket used to collecet the sample).

The number of samples and associated crrors are listed in Table 2-1. and depicted graphically m
Figure 3-1. As indicated by Figure 3-1, il any sample result exceeds a RIFCA action fevel. the
entire arca represented by the sample shall be excavated and resampled in approximately the
same location (X,y). Ixcavation will be repeated for the volume of interest until the
corresponding sample results are below action levels, or the limiting conditions established in the

PAM are met.
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SIDEWALL SAMPLING

Projected sample quantitics and locations tor the sidewalls are also given i Table 2-1 and Frgure
3-1, respectively, Samples will be taken in the Tongitudinal dircetion at the same spacing as
shown for the excavation fToor (207 spacing). Vertically, the samples will be taken near the

midpoint of the wall height (-5 above the tloor).
A judgemental and systematic sample pattern 15 recommended 1 contrast to a purely svstematic

erid pattern for the following reasons:

«  Well-documented process knowledpe of the trench’™s lateral constraimts. such as aerial

photographs

«  Neither VOCs nor radionuchdes are present at elevated Tevels within monitoring

wells immediately surrounding or downgradient from the [-1 location

«  The relatively Tow hydraulic gradient (-0.02) at the 11 focanon, Lateral migration of
contamination past the trench boundarices 1s not suspected to be signilicant. as the
primary pathway direction should be vertical. due to the relatively high specttic

gravitics of the contaminants of concern

= Sample locations are chosen for their unique value and representation (worst-case
lateral migration of contaminants) rather than for drawing iterences about a wider

population (across the entire sidewall arcas)

To account for any potential lateral migration. sample locations are destpnated at the vertical
midpoiuts of the sidewalls (-57 above the floor). with the same longitudinal spacing as the Hoor
(207). This sampling geometry allows determination ol contammant migration i all cardinal
divections. Fxcavation will proceed to native soils which will provide further confidence that
radiological contaminants within the trench are successfully removed. In addition, any visual
characteristics that suggest conlamination, such as staining or discoloration of’ the native so1l,
will be excavated or sampled and excavated, as appropriate. Arcas with sample results greater

than action levels will be remediated m the same way as described for the excavation (Toor,
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TABLE 2-1  STATISTICAL PARAMETERS USED TO DETERMINE EXCAVATION
BOUNDARY SAMPLE APPROACH

CONFIRMATION SAMPLES - CONFIDENGE IN DETEGTING HOT SPOTS

TAN(JL LAR GRID; CIRCUTAR € CONTAMINATION GEOMETRY ALSUMLDY)
qrid puu Hot Spot” ﬁ of fiof
_ dian f( 5 L/G 5;;.=xrnp|€-r.9l f;arr\_pl__s_a_\g;‘) Bota error
TRENCH | LOOR 10x20 19.2 9.6 1 0.96 22 20 10%
10x%20 17.4 8.7 1 0.87 22 26 20%

{ Linear

SPACING

TRLNGCH WAL L (Long, North) 10 NA NA NA NA 19 15 NA

TRLNCH WALL (Fong. south) 10 NA NA NA NA 11 15 NA,

TREMCGH WALL (Short, West) 10 NA A NA NA 1 1 NA

TRONGH WAL (Shor, Last) 10 NA A NA NA 1 1 NA
SAMPLE TOTALS 46 58

5 = (length of short axis)/(length long axis)
L = 172 length of fong axis of ellipse

calculations pased on Gilbert, 1987, Ch. 10; see Figure 3-1 for a schematic

NOTE: hased on the sanpling technique, e, use of a large exciavetion bucket/backhoe,
re-w-'umri('m of the grid spacing can be no better than 4 {eel

assuming 2 french geometry of 0= 107 W- 20" and [ =200

ming a trench geometry of D = 107 W=207, and L=250" Henamae: Tlenfrmd xis
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2.1.2 Volatile Organic Compounds

As stated m the PAM. one drum containing “still bottoms™ may have been placed in T-1. As a
resull. the PAM has meluded the VOCs tetrachlorethene (PCE) and trichlorocthene (TCH) as
potential contaminants of concern. Soil borings located outside of the trench have not indicated
significant fevels of VOCs. Therefore, VOC contamination, il present, is expected (o be
confined 1o localized arcas surrounding drums or drum carcasses which contain(ed) “still
bottoms™, i.c.. residuc from the recovery (redistillation) of solvents or oils, 11 is anticipated thal
identification of stll bottom™ wasle, if present. will be a relatively simple task, using visual
charactenstics. and the organic vapor analyzers (OV As) operated by the industrial hygicne
personnel during the excavation, I encountered, drums containing still bottoms will be sampled
for VOCs and other constituents under the Starmet SAP. 1 results of this sampling indicate the
presence of VOCs above the action levels specified in the PAM. sampling of the excavation

botton i the vieinity ot where the still bottoms were Jocated will be conducted.

H VOCs are detected in drummed waste above the PAM action levels, the arca sarrounding the
drum will be sampled using the systematic approach described below. These sanples will be
analyzed according o the LS. Environmental Protection Agency's (EPA) SW-840 Mcthod
8200A tor total VOCs. These samples are considered "eritical samples” for completeness
caleulations. I VOC resubts exceed the levels specitied in the PAM the area represented by that
sample will be removed, and the area re-sampled in approximately the same (x.y or vertical for
sidewall) position. This process will be repeated until the action levels or limiting conditions

stated 1 the PAM are met.

The VOUs are presumed to be relatively isolated (directly associated with a drumi(s) of still
bottoms within the trenceh) in contrast to the widespread nature ol radioisotopes within the trench.
As aresull. only an encompassing portion of the established overall grid used for radioisotopes
will be utilized for sampling VOCs. Points in the grid cell centers will be sampled for VOCs tha
mmediately encompass (i.c., that are closest 1o) the point location(s) where still bottoms or other
probable VOC contaminated materials are encountered. This approach will require the collection
ol approximately five (5) VOC samples (one from the cell which originally contained the
naterial and four samples from cells bounding the original cell). This approach will vield the
same conbidences assoctated with radionuchde sampling, but will optimize the total number of

samples by using process knowledge (e.¢., identification of still bottom drums within the trench).
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2.1.3  Cyanide

As stated 1n the PAM. ten drums containing cemented eyanide waste may have been placed in 'I-
1. As aresulic the PAM has meluded cyanide as a potential contaminant of concern. Becausce of
the nature of the cemented waste, and the relatively high Tier | Subsurface Soil Action Level for
cyanide (154,000 meskg). concentrations of eyanide m soil in exeess of the 'Tier I action levels
arc improbable. Theretore. soil sampling for eyanide will be confmed (o focalized arcas
surrounding drums or drum carcasses which contain cemented eyanide waste. [dentification of
cemented cyamde waste. tf present, should be a relatively simiple task, using visual
charactenistics. Drums contaming cemented cyanide waste will be sumpled for cyamde and other
congstituents under the Subcontractor supplicd SAP. 1 results of sumpling indicate the presence
of cyamde above the action levels specified m the PAM. sampling of the excavation bottom m
the vicmity ot where the cemented evanides were located will be conducted. I cemented cyamde
drums are not encountered or the concentrations of evanide in encountered drums are less than
the concentration established i the PAM, sampling for cyanides on the excavation bottom will

not be conducted,

[Mevanides are detected in drummed waste above the PAM action levels. the arcas surrounding
the drums will be sampled using the systematic erid deseribed below. These samples will be
analyzed m accordance with SW-846 Method 9010A for total eyanide. 1 cemented cyanides are
encountered i the trench, these samples will be considered "eritical samples” for completeness
calculations. Tt sample results are in excess of the Tier I Subsurface Soil Action Level for
cyamde, the arca represented by that sample will be removed. and the arca re-sampled in
approximately the same (x.v or vertical for sidewall) position. This process will be repeated until

the action level or miting conditions stated m the PAM are met.

Cyvanides within -1 are presumed to be relatively isolated (directly associated with drums of
cemented evanide) m contrast to the widespread nature of radiotsotopes within the trench. As a
result, only an cncompassing portion of the established overall grid used for radioisotopes will be
used in sampling for cyvamde. Points in the grid cell centers will be sampled for cyanide that
immediately surround the point location(s) where cemented wastes containing, cyanides arce
encountered within the tench. This approach will require the collection of approximately five
(5) eyanide samples (one from the cell which onginally contained the matertal and four samples
from cells bounding the original cell). This approach will yicld the same confidences associated
with radionuclide sampling, but will optimize the total number of samples by using process

knowledge (e.o.. identification of cemented ceyanide waste within the trench).
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2.2 DQOs TO FVALUATE RETURN OF SO TO THE EXCAVATION OR OTHER
ONSITE OPTIONS

Samples will be collected to characterize stockpiled soils originating from the excavation.
Lxcavated soil will be visually observed and field screened as it is removed from the trench.
Several stockpiles/containerization options arc anticipated to be used lor sepregation based on
the results of the visual observations and field screening. Soil with no visual evidence of

metallic DU chips/tumings will be segregated into one of the categories deseribed m Table 2-2.

TABLE 2-2 APPROACH TO SEGREGATION OF T-1 OVERBURDLEN SOIL.

Matterial Initial Sereenmg Results Decision/Segreaation Caregorn
Methods
Overburden soil (low | Visual Observation No significant stining Segregate 1o Stochpile |
potential for FIDLER FIDLER - 5,000 C'M
pyrophoricity) OVA OVA - 25 ppmabove backeround
No signifcant skoning Searamite to Stovkpite 7

FINTER - 5000 ba 10000 CPM

OVA - 23 ppm above backeround

No sipnificant staing Cortamerize for Offsite Dixposition
FIDLER - 10000 CPM (evahuate nnder Secuon 2.5

OVA =25 ppmabove background

Significant stainng o1 Clontainerize. Future onsie

OVA =+ 25 ppmabove backpronnd treatment for VOO possibie

Soil removed from the excavation and placed mto one ol the soil stockpiles deseribed above will
be evaluated with respect to the Tier Tand Tier 11 Subsurface Soil Action Levels tor radionuclides
prior to determining linal disposition. Both stockpiles will be assumed to be [ree of chemicals

(including VOCs) based on the field screenmmg described above.
2.2.1  Soeils Containing Low Levels of Radioactivity

Stockpile 1 will be used to stage soil containing low levels of radioactivity. All soil placed m
Stockpile T will contain soil that has been determined to be less than 5.000 counts per minute
(CPM) on a Field Instrument for the Detection of Low Linergy Radiation (FIDEER). This value
corresponds to approximately three times background in the -1 arca, This FIDELER sereening
value was obtained using empirical data from previous environmental restoration activitics
(RMRS. 1996¢). Thesce activities showed that below this sereening levell there is little potential

of exceeding RFCA Tier 11 Subsurface Soil Action Levels for radionuchdes, and no potennal for



Sumphing und Analysis Plan o Support the Document Nwmber.: RIF/RMRB-98-205
Source Removal at the Trench 'T-1 Site Revision: DRATCL February 17, 1998
HHSS 108 Pape: 13

exceedmg Tier | (ibid.), therelore soil would be acceptable for return to the excavation,
However, other than the empirical evidence. there is no direet correlation between the FIDTLER

response and the RFCA action levels.

The PAM states that no further radiological evaluation of this stockpile is required (RMRS,
1997)

However, as a final confirmation to support the rationale described above, three
composite samples will be collected from Stockpile I, Fach sample will be made up ol 4
subsamples collected systematically around the stockpile. "These values will then be mput the

sum-ol-ratio equation and compared with the RIFCA Subsurface Soil Action Levels.
2.2.2  Soils Containing Moderate Levels of Radioactivity

Soil placed in Stockpile 2 will contaim soil between 5,000 and 10,000 CPM on a FIDLER. Ttis
possible that PIDLER values below 10,000 CPM will have radionuelide soil coneentrations
below the RECA Tier I Subsurface Soil Action Levels (using a sum-of-ratio evaluation)
However, this assumption requires analytical data to support the determination. I analyteal
results indicate that the soil s below the Tier Taction fevels, then the soil may be returned to -1,

under the conditions stipulated mthe PAM,

Grab samples will be collected frony this soil to evaluate the isotopic concentrations with respect
1 the RECA action levels specificd mthe PAM. Samples are expected (o be evaluated by 11PGe
samma specetroscopy analysis. The MDAS for the sotopes will be established at approximately
110 (or less) the Tier 1T Subsurface Soil Action Fevels, This will enable effective evaluation of
the sum-ot-ratios values. If radionuelides concentrations are in excess of RIFCA action levels,
oftsite disposal options will be pursued. Additional oftsite disposal DQOs are described

Section 2.3,

The samphing strategy 1s desceribed below. Because soil will not be thoroughly mixed prior to
placement in the stockpile, random soil sampling will be performed between excavation and
placement of the soil in the stockpiles or waste containers (as appropriate). This approach will
address potential contaminant heterogencitics within the soil due to contaminant heterogencities
within the trench. Further, true random sampling would be difficult to implement after stockpile

formation due to safety concerns associated with personnel movement on the stockpile,

As 1o background data is available for the 1-1 soils (in situ), a minimum number of samples 1s
stipulated basced on mitial stockpile estimates. Sample number will be reevaluted alier the

minimum number of samples is taken to ensure that an adequate confidence is achieved (after
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EPA G-4). Preliminary volumetric estimates of the total soils from the excavation are 1700
yds': of that, ~50% is estimated (o exceed 3,000 cpm on the FIDLER, which necessitates isotopic
characterization based on the PAM. As shown in Table 2.3 4 minimum of 34 samples are
proposed for definition of the sample distribution characteristies and an initial evaluation of
whether enough samples have been acquired for confident disposition of the waste stream
(relative to RIFCA action fevels). With the soil volume estimates stated above, 34 samples
correspond to, on average, 1 sample per -25 yds ot soil (1 sample per 24 vds® for soil placed
into stockpiles and 1 sample per 25.2 yds” for soil placed into containers); 25 yds” also allows
casy conversion 1o the numbers of buckets (front end foader buckets) or waste containers per
sample (8 buckets and 7 waste containers, respectively). The random sampling scheme is given

in Table 2-3.

PROCESS SAMPLING

The sampling plan 1s designed to ensure random samples by taking composite samples from the
waste stream, either from the tfront-end loader™s bucket. the 1solated pile directly (immediately
after dumping), or from waste contamers. The randont sample sequence s given i Table 2-3.
Table 2-3 15 specifically desioned for two soil waste streams. segrepated as sotls = 10,000 cpm
(See Scetion 2.3) and soils ranging from 5,000 cpm 1o 10.000 cpm (initial FIDLER readimgs).
Samples from either category can be acquired relative to bucket volumes or from waste
cantainers. lowever, sampling acquisition should be consistent from start to finish for cach

unigue waste stream. Advantages of process sampling vs stockpile sampling are as follows:

. Avoid lopistical problems of sampling odd-geomcetry waste piles

. Random samphing 1s casier to timplement in process

. Samples will represent chronology of excavaton, and thus process knowledge from one
end of the trench o the other

. Can take fewer samples at first, evaluate the statisties (Le., the number ol samples needed
based on EPA/G-4), and take more samples later. if necessary

. Will result ina more level sample load for the samma spectroscopy laboratory

Prior to making decisions based on the data, the statistical confidence in the data will be
cstublished. Based on historical REFETS envirommental data. the most likely results are cither log
normal or normally distributed data. Results from the first round of samples will be evaluated
statistically (afler EPA G-4 and G-9 methodologics. as applicable) and compared to RFCA action

levels and offsite facility WACs (as appropriate) 1o determine if enough samples were taken.
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TABLE 2-3 RADIOLOGICAL SAMPLING FREQUENCY FOR SOIL > 5,000 CPM

I SOIL STOCKPILE SAMPLING PLAN (>5000 cpm) i
volume/ sequential | random /f random #
sample sampling in 8 |sequential #{ n /7 sequential
% ot total® ] stockpile ralio # of event (# of | bucket of tolal | container | # of total
s0il volume (yd") | (yd*)® | samples samples) |sequence| buckets |sequence| containers
10% 170 50 O A 6 6 / 7
10%, 170 40 5 2 7 15 4 (il
10% 170 30 8] 3 4 20 2 1
10% 170 25 7 4 §] a3l p 24
10% 170 20 2] ] a 40 t 34
10% 170 10 17 6 2 47 2 37
7 5] 53 1 LK
0% 340 Hi) 7 8 6 652 ! 15
20% 340 40 9 9 6 70 3 5%
20% 340 30 17 10 8 &80 / 70
20% 340 250 14 11 i 52 4 /4
20% 340 20 17 12 L 93 1 7
20% 340 10 34 13 o 104 4 88
14 £3 110 ! 20
30%, 510 50 11 15 2 114 l 494
S0% 510 40 13 16 2 122 ’ 107
0% 510 30 17 17 ) 133 i e
20% 510 Ph 2 18 / 143 1
0% 510 20 26 19 5] 150 / 133
S0 510 10 51 20 D 157 5 134
21 3 163 ! 143
40%, &0 50 14 22 2 170 / 154
40%, 680 40 17 23 4 183 t 160
i 40%, 80 30 23 24 4 188 4 RER)
40%, 6RO 25 25 25 2 194 1 n
40% 680 20 34 26 5 200 2 177
409%, 6530 10 68 27 1 2049 2 184
28 ol 221 8] 195
H0% 850 50 17 29 2 226 G 202
509, 860 40 27 30 4 236 [} 209
50, 850 30 29 31 2z 242 1 21
50% 850 25 34 32 7 250 219
DO 350 20 43 33 5] 262 7 231
0% 7350 10 &5 34 7 271 1 232
35 3 275 ! 234
Castirated @ 1700 yd ' 36 / 287 3 240
37 1 289 1 253
Capacitics: 38 5] 301 4 263
front-cnd 1oader = 3 ya? 39 £ 310 ! 273
soil comtamers = 3.6 yd:3 40 6 318 3 276
starmet containers — 1.6 yd"
"a.u)proximz.ale stokpitd xls
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2.2.3  Soils with a Significant VOC Contamination Potential

If so1l 1 encountered where field screening methods indicate a likelihood of sipnificant VOO
contamination (c.g.. OVA readings » 25 ppm above gencral arca background), this material will
be containerized for subsequent evaluation. The OVA measurement will be made with a flame
ronization detector (FI1), which 1s not expected to be influenced by diesel exhaust within the tent
structure. Soil within this category 15 expected to be associated with a drum(s) containing still
bottoms and is not anticipated to be a major waste volume generated during the T-1 project
Offsite treatment capacity 15 currently not available for soil with significant VOC' contamination
(c.o..mexceess of RECA and RCRA LDR treatiment standards (0 CCR1TO07-3. Section 268.40))
which 1s also radivactive. In accordance with the PAM, soil in this calegory is expected 1o be
stored onsite pending avatlabihity of future offsite treatment or onsite processing (c.g-, thermal

desorption which has been suceessfully performed on three previous RFETTS source removals).

[0 assistin this evaluation, cach waste container (3.6 yd' capacity) {illed with VOC contaminated
matertal will be sampled for both radionuclides (using HPGe pamma spectroscopy) and VOC's
(using SWE40-8260A). I more than 10 waste containers are filled/sampled a statistical
evaluation may be performed, and the samphng frequency may be reduced. 1 performed. a

summary ot this evaluation will be imcluded i the project Closcout Report.

2.3 DQOs TO SUPPORT EVALUATION OF SOIL DESTINED FOR OFFSITE
DISPOSAL

Samples will be collected to support off=site disposal of soil containing levels of radioactivity
excess of Tier | Subsurface Soil Action Levels. The data quality objective for excavated sorl
contaminated with radionuchdes in exeess of Tier 1 Subsurface Sotl Action Levels will be to
collect data which supports a complete evaluation of the waste with respect to the receiving
facilitics WAC, [tis anticipated that the disposal facilities inchude FEnvirocare of Utah and the
Nevada Test Site (NTS). Radioactive soil included i this subscction is expected to be derived

from one ol three wastestreams:

. Soil that was stockpiled during excavation activities, which alier results of initial
1sotopic characterization s determined o be in excess ol Tier 1 Subsurface Soil Action

[.evels and as a resalt cannot be returned to the excavation

. Sotl with FIDLER readings m excess of 10,000 CPM which was subsequently

containerized for disposition by RMRS



Docunment Number.: RI/KMRS-08-205
Revision: DRAFT €, Febroary 17, 1998
Pape: 17

Samphng and Analy s Plan (o Support the
Source Raemoval at the Trench T-1 Site
1SS 10

. Soil contaming what appears 1o be oxidized DU chips or tumings (not expected to be
pyrophoric)., that has been placed direetly into containers during the excavation activitics
tor disposition by RMRS (note: this wastestream is expected o exhibit FIDLER readings

meexcess of 10,000 CPM)

Table 2-4 turther deseribes these three wastestreams. [t should be noted that Starmet may require
soils to supplement the overpack of pyrophoric materials from -1, Soils described in this
secton may be given to Starmet as a form of waste minimization. ' so., soil turned over to

Starmiet will not require characterization under this SAP,

TABLE 2-4 'T-1 SOIL DESTINED FOR OFFSITE DISPOSAL

R/lzllcl'ml Resulis Iecision

It Surcening
Mcthods

Orverburden soii dow | sampled as part of Inexcess o Trer Tsum-alrie for RMRS offsie disposition (sample

protantiad for Section 2.2 above ricdionucelides 0l

prrophoncingg Crive to Starmet for Overpack

material

Overhurden sotl (ow
potentnl fos

pyrophones g

U ool

continiited <ot

Visual Observation
MR
OVA

No significant staining
FIDLER 10000 C1M
OV A

25 ppnabove background

MRS oftsite disposition (sample)
or
Cove o Starmet for Overpack

material

Viswil Observation
FIDELER
OVA

Pyrophoneity

IFIDETR
OVA

10,000 CPM (probuble)
25 ppin ubove backeround

Pyrophoricity is negative

RNMRS offsite disposition (sample,
including, for pyrophoriciy )., or
Gitve Lo Starmel for Overpack

materil

2.3.1

I oxidized DU

Pyvrophoricity Evaluation

15 packaged for RMRS disposal (in Ticu ol treatment by Starimet), this material

will be sampled/evaluated for pyrophorieity. Samples will be collected m a biased manner to

support this determination. mphasis will be to collect sumples which maxinnze the mass of

“oxtdized material” and nuntmize the mass of commingled soil. Using this rationale, if material

contaming the greatest ratio of what appears (o be oxidized DU to soil is non-pyrophoric. all

other soil dispositioned by RMRS with the same “oxidized DU will be considered non-

pyrophoric. The analysis used for this determmnation will be Analyvsis of Residue by Differential

Thermal Analysis (1914), Roeky Flats Laboratory Test Procedure 1,-4177-A. performed in the

Rocky I'lats 5339 Laboratory.
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Pyrophoric maternals exhibit exothermic reactions during rapid oxidation. However, if the tested
material 1s contarninated with a strong oxidizer (e.g.. nitrates) false positive results may be
indicated. Some ol the machining o1ls used at Rocky Flats may have contained nitrites. [ these
components of the machining oils have degraded to nitrates an exothernue response may be
indicated using the DTA analysis. (A potential false positive). At the diseretion of the project
manager, additional Rocky Flats expertise may be utilized to determine if the “positive™ result 1s
in fact due to pyrophoricity or another factor. Several tests may be utihized to assist i this

determination. including:

. Analysis of Plutonium Oxide for Residual Pyrophorie Metal Fines ( Thermogravimetric
Analysis (TGA)), L-4135-G

. Infrarcd Analysis, 1.4204-A
. Various microscopic analyses
. Test N.2:'Test Methods for Pyrophoric Solids (United Nations Manual ot Tests and

Criteria, Sceond Edition)

I materials that appear to be “oxidized DU™ are determined to be pyrophoric. all material with

visible DU wall be considered pyrophoric.

Pyrophoricity testing will be performed on an as needed basis, 1 oxidized DU 1s encountered
and s planmed for RMRS disposition, a minunum of three samples will be collected to
characterize the material. However, the number of samples may be increased at the discretion of

the field supervisor, project manager, waste or smsmple coordinator.
2.3.2  Radiological Evaluation

Soils destined for offsite disposal will be evaluated for radionuclides ax desceribed m Sccetion

2.3.2  Chemical and Geotechnical Evaluation
Radioactive soil that is determined (o not contain pyrophorie materials will be tested o facilitate

other oftsite disposal criteria. In general, the analvtical suite required {ormixed or low level

radioactive waste disposal at the Envirocare facihiy 1s sufficient to meet the analyvtical
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requirements of the NTS WAC or other facilitics. Table 3-2 lists the tests required 1o meot the
olfsite facility WAC. Note that Table 3-2 includes geotechnical samples which are a required

part of the Envirocare WAC
Sampling frequency for ofisite WAC:

At least three (3) samples tor chemical and geotechnical analyses will be taken randomly for

evaluation of the wastestream with respect to offsite facility WACs. Consistent with EPA SW-
846 (Chapter 10, Sampling Merhods), for the purpose of evaluating solid wastes. the 90% upper
confidence limit will be compared agamst the action levels ol interest for decision making (i.¢.,

determunation of waste as nonharzardous or hazardous).

DECISIONS AND ERROR LIMITS

[ the sample quantities are adequate based on variances and mean values of the sample results
(specitically EPA G-4 or Gilbert, 1987). sampling 1s complete: otherwise colleet the newly
required minimum number of samples for comparison with the WAC, Tf the upper limit of the
80% Confidence Interval exceeds the appropriate WAC, the wastestream  is designated as
excecding appropriate waste acceptance criteria and dispositioned for later treatment or disposal;
otherwise. the wastestream (or stockpile. i total) 1s destgnated as acceptable for direet offsite

disposal.

2.4 DQOs TO SUPPORT EVALUATION OF DEBRIS AND SECONDARY
WASTESTREAMS

Samples will be collected (o support various waste classifications for off=site shipment of debris
and secondary wastestreams. The data quality objective for excavated debris and sccondary
waste will be to collect data to support an eviduation of the waste with respeet to the WAC of the
appropriate treatment. storage or disposal facilities. The disposal facilities include Iinvirocare
and NTS. [tis anticipated that the debris removed from the trench may include ttems such as
scrap metal, wood, plastics. rubber, praphite, conerete, and general construction type materials,
Final disposition of these wastes will depend on the characterization results and disposal options
avallable at the time. The proposed disposal facilitics have no capabilities (o accept pyrophoric

malterials.

l'esting non-granular. non-homogencous materials such as debris for pyrophoricity 18 not
practical, and relevant test methods are not known to exist. In leu of this, several steps will be

taken o ensure that debris removed from 1-1 15 not pyrophorie. These include:
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. All debris removed from the treneh will be visually venified to be (ree of metal (DU)

turmungs and chips

. Debris containing, visual evidence of turnings or chips will be ¢leaned in such a way as to

remove the chips and turnings (c.¢.. brushing turnings from debris)

. Debris which cannot be cleaned of the nurnings/chips will be turned over to Starmet for

treatment with other potentially pyvrophoric materials

Debris that 15 determined o not contain pyrophorie matenals will be tested to facihitate offsite
disposal. In general, the analvtical swe required for mixed (both hazardous and radioactive) or
low level radioactive waste (LLW) disposal at the Envirocare facility 1s sufficient to mecet the
disposal requirements of the NTS WAC . Theretore, because disposttion will depend on the
cesults of the charactertzation, the comprehiensive analytical suite required by Envirocare will be
used Lo evaluate these wastes. The Envirocare WAC is contamned i the facilities Customer
Information Manual (I'nvirocare, 1990). The WAC requires that all chemical analysis be
conducted at a Utah Department of Health, Division of Laboratory Services, certitied laboratory
(Note: this is not required for radiochemical analvses). Table 3-3 lists the analytical parameters

necessary o evaluate the T-1 debris with respect to the WAC,

Radionuclide ivaluation:

In general, the same rattonale and logie applied to soil waste sampling 1s applied to debris
sampling, with the exeeption that no ficld screenmg will be used to segregate the debrs (between
nonradioactive and potentially radioactive streams). At least three (3) samples shall be taken per
generice category of debris identificd m the waste contamers following excavation. The generie

categorics of debris. bascd on previous experience af the RFITS, are given below:

. wood

. plastic

. metal

. conerete/aggregale

This approach. together with random samplhing. will address potential contaminant
heterogeneities within the debris wastestreams. furthermore, samphng ol cach generic debris
type will allow weighted averaging of the waste stream, 1.e., 1t will address the various types of
debris without physically separating the debris. Werghted averaging will imercase i importance

when radionuclide activities difter between debris type. When debris types exhibit similar



Sampling and Analysis Plan to Support the Document Numhber.: RI/RMIS-98-205
Source Removal at the Trench T-1 Site Revision: DRAT CL February 17, 1998
HHSS 108 Page: 21

radioisotopic levels, the importance of weighted averages will decrease. Sanpling is expected ta
take place after cach waste container is {illed to ensure continuous sampling as the excavation

progresses (vs. one major sampling cvent alter conclusion of the project).

As no background data is available for the T-1 debris, the minimum number of samples
stipulated in this seetion will be reevaluted afier the minimum number of samples are taken (o
ensure that an adequate confidence is achieved in the number of samples (afier EPA G-4).
Because no segregation of debris will be performed based on sereenmg datas 1 follows that
debris results will have wider vartation than soil results. Consequently. a higher sampling
frequency is stipulated for debris than that for soils (1 per 5 containers. or 18 yd' vs 1 per 7
containers, or 25 yd*, respectively). The sampling [requency was designed not only 1o provide
some statistical confidence, but also to facilitate implementation i the field as debris is
excavaled,  Preliminary volumetric estimates of the total debris from the excavation are 125

vd'. The scheme for random sampling is given in Table 2-5.

PROCESS SAMPLING
RMRS will estimate the relative percentage ol cach debris type within cacli hilled waste
container. Samplers will then sample cach generie type ol debris present in the waste contamer

basced on prolessional judecment,
] judg

NON RADIONUCLIDES

At least three (3) samples will be taken randomly from the debris wastestream for chemical
analysis 1o evaluate comphance with the WAC, Additional samples beyond those minimally
required may be acquired based on the samplers judgement (i.c., waste that 1s suspected of bemng
hazardous and thus has been separated [rom the generie “LL W™ wastestream (these samples will

also be labeled as such (1e., “nonrandom™)).

EPA SW-840 (Chapter 10, Sampling Methods) stipulates that, [or the purpose of evaluating solid
wastes. the 90% upper confidence Timit will be compared against the action levels of interest for

decision making (1.c.. determination of waste as nonhazardous or hazardous).

DECISTONS AND ERROR LIMITS
Prior to making decisions on the wastestream, the statistical confidence 1 the data will be
cstablished. Based on historical RFESTS environmental data. the most hikely results are cither

lognormal or normally distributed data.
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ALL SAMPLES/ANALYTICAL SUITES
LI the sample quantitics are adequate based on variances and mean values of the sample results
(specifically 1PA G4 or Gilbert, 1987), sampling is complete; otherwise collect the revised

required minimum number of samples for comparison with Waste Aceeptance Criteria.

NONRADIONUCLIDES

Consistent with EPA SW-846 (Chapter 10, Sampling Methods), for the purpose of evaluating
solid wastes. the 90% upper contidence Hmit will be compared against the action levels of
mterest for decision making (Le.. determination ol waste as nonhazardous or hazardous). I the
0% UCT exceeds the facility WAC, the wastestream (in total) will be desrgnated as
unacceptable for disposition at that facility: otherwise, the wastestream is designated as

acceptable for disposal without subsequent treatment.

RADIONUCLIDES

I the sum-of-ratios cquation (using the 90% UCL of radionuchide in the numerators and WAC
action levels for the radionuclides in the denominators) exceeds unity (i.c.. one). then the debris
wastestream is designated as radioactively contaminated above the receiving facilities license
requirements, and alternate disposition will be sought: otherwise, the debris wastestreant, in {otal.

is designated as acceptable for disposition as a radioactive waste.

For inventory of the wastestream in units ol total activity. the activities of debris category may be
multiplicd by the percentage of cach respective debris type noted by the sampler to derive a

weighted average of the total uctivity within the waste container.
2.5 DOQOs TO SUPPORT ON-SITE TREATMENT OF INCIDENTAL WATERS

Incidentat waters collected within the excavation and tent structure will be treated at the
Consolidated Water Treatment Facility (CWTT) located in Building 891, The analyses specified
in Section 3.5 are required by CWTT personnel to assist in the effective treatment of the water.
Sampling of the mcidental waters will be required on the first batch of water collected from the
excavation bottom (it any). Additional incidental waters will be sampled as required by CWTF
personnel. The existing CWTE SAP establishes sampling and analytical criteria for the

icidental waters following reatment at the CWT
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TABLE 2-5 RADIOLOGICAL SAMPLING APPROACH FOR THE DEBRIS

DEBRIS SAMPLING PLAN (all debris)
total # of random #
volume/ #of samples w/ sequential in 5- sequential
debns volumne (yd3), total| sample § sampling | 5 debris samphng | container | # of total
of project ratio oventls types event sequence | containers
25 50 1 5 1 T2 2
s 40 1 5] 2 4 9
20 30 1 O 3 1 11
7 2h 1 5 4 4 19
25 20 2 10 5 3 23
25 18 7 10 6 3 2
25 10 1 19 7 4 34
8 3 a8
50 50 ! 5 9 3 43
S50 410 . 10 10 3 a4
a0 30 2 10 11 1 o
U 25 2 10 12 2 57
H0) 20 ! 15 13 i 50
H0) 15 3 15 14 4 64
50 10 5 2h 15 4 /4
75 H) ; 10
4 410 ! 10
I a0 } 15
75 ) 3 1H
7 20 i 20
4 T8 ) 26
75 10 3 10
100 ) ’ 10
100 A0 5 1h
100 i 4 20
100 ) 4 20
100 20 f 25
! 100 14 [ 30
100 i i 50
' 120 O 3 1o
! 125 40 s 20
195 a0 : .
i 175 20 5 25
; 125 20 ; 35
i 125 18 7 35
! 125 0 1 o
«’ for debris. & conlainers = 14 yd')‘
! soil/debris contaners 35y
L starmet conlainers = TG yd” blename: debrisd. xls
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The sampling requirements for cach sample event to be performed under this SAP are deseribed
in the following sections. To fully understand the rationale and methodology (or collecting
samples, these sections are 1o be reviewed and used along with the appropriate subscctions of

Scetion 2 (the DOQOs) ol this SAD,

Cirecumstances may be encountered i which the field supervisor determines that samples not
specttied in the SAP are required. (e.p. for characterizing spills). In conjunction with the sample
coordmator, and project health and satety personnel, additional samples may be collected based
on this professional judgement. Rationale for collecting such samples will be described in detail
on the sample logsheets used for the project. Changes to this SAP will not necessarily be
required in such events, I addition. if conditions are encountered in the field which make the
use ol a procedure unsafe or mappropriate for the task at hand, the speciticd procedures may be
modified or replaced as long as the modification or replacement procedure s justified and
detaifed m the sample logsheets. and the resulting data is comparable and adequate to meet the

objectives of the project.

All aetivities will be conducted 1 accordance with the Activity Hazards Analysis prepared for
this job. Unanticipated hazards or conditions encountered during this project will be managed in
accordance with this RMRS policy statement: ~In the event unanticipated hazards or conditions
arc encountered. the project activities will pause to assess the potential hazard or condition. 'The
potential hazard or condition will be evaluated (o determine the severity or significance of the
hazard or condition. Based on this mital evaluation, a determination will be made whether to
proceed with controls currently 1 place: segregate the hazard or condition {rom the project
activity, 1f 1t can be done sately: or curtanl operations o address the unexpected hazard or
condition. Concurrencee to proceed down the selected path must be obtained from the RMRS
Iinvironmental Restoration Director or designee. [n addition, the resumption of ficld activitics
mvolving radiological 1ssucs will be my accordance with Article 345 of the REFETS Radiological
Control Manual.”™ Note: “Unanticipated Hazards or Conditions”™ do not replace conditions which
require emergency response, rather, they ensure that all work is performed based on an informed

approach m regards to all potential hazards.
3.1 EXCAVATION BOUNDARY SAMPLING

The intent of this section 1s 1o provide a process for collecting radionuelide. VOC and cyanide

samples specethied by Scetion 201 of this SAD.
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As desertbed in the DQOs section, excavation boundary sampling for radionuclides. will be
performed using a grid established over the entire excavation, while sampling for VOCs and
cyanides will be limited to arcas found to contain these wastestreams during excavation. As
such, location reference points (stakes) will be established around the perimeter ol the
excavalion, to assist in assigning Xy coordmates (o significant wastestreams such as cemented

cyanides/still bottoms.

Because of the hazards associated with entry into steep-sided. unsupported excavations, ficld
personnel will not enter the excavation to collect samples. Pach sample deseribed in this seetion
will be collected from the excavation by means ol the excavator bucket or simmlar cquipment,
I'he excavated soil contained m the excavator bucket will be elevated from mside the excavation
to the ground surface. Samples will be collected directly from the exposed sorl at the surface of
the excavator bucket using new disposable sampling spoons/scoops, or decontaminated stamless
steel spoons/scoops. The following steps will be used to msure that the samples are as

representative of the soil in the bucket, as practical.
Samples for non-volatile analysis (isotopic and cyanide samples):

. Collect a scoop/spoon full of soil from cach ol the four exposed corners of the bucket.
These subsamples shall be collected approximately 6-9" from the corners to minimivze

dircet contact between the sampled soil and the bucket

. Place each scoop of soil directly in a scalable plastic bag of at least T gallon capacity

After the four subsamples are placed in the bag, scal the bay

. Homogenize the soil by wirning over the bag several times and using hand movement o
break up cohesive clumps of materals, as practical. This activity should take between 30

sceonds and one minute to insure a thoroughly homogenized soil

. [ the soil is relatively cohesive and “clumpimg™ results ina less than deal

homogenization (mix). the sampler will note this fact on the corresponding logsheet

. Using the same scoop that was used (o collect the four subsamples, collect enough

material to (111 the appropriate sample jars (c.e.. for radionulcide or cyanide analysis)
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Samples for volatile analysis:

. Do not composite samples for VOC analysis. With the same scoop/spoon used to collect
the nonvolatile samples desceribed above. (il the appropriate sample jar with soil from the
middle of the exposed surlace of the excavator bucket. Fill the jar completely,

minumizing void spaces.

e excavator buckel will be decontamimated prior o the sampling event, but will not be
decontaminated between individual sampling gnds. To minimize cross contamination, samples
will be collected from soil that 1s not directly in contact with the bucket. Initial decontamination
will be performed i accordance with VO.O3. General Fquipment Decontamination, Section 5.3
Cleaning Procedures for Stainless Steel or Meral Sampling Fguipment. One exception 1s noted.
The cquipment (e.g.. excavator bucket) Is not expected to be removed from the exclusion zone

(posted High Contamimation Arca or Contamination Arca) prior to decontamination,
31T Sampling Exeavation Boundary for Radioisotopes

samples will be collected on the excavation periphery to evaluate i the radionuclide cleanup
target levels spectfied m Table 3-1 of the PAM have been met. The T-1 excavation boundarices
arc expected o be approximately 188'-200" x 15'-20" x 10" deep, with excavation proceeding mto
the native soil. A systematic grid will be used 1o locate radionuclide contamuination remaining
after excavation. Section 2.1 defines the number of samples required 1 accordance with
Staristical Methods for Environmental Pollution Monitoring (Gilbert. 1987). A sampling end of
approximately 107 x 20" will provide the confidence specified in Scction 2.1 This erid pattern
requires the colleetion of approximately 46 samples from a 200" fong by 20" wide” excavation

bottom (Figure 3-1).

Additional excavation and sampling will be required if samples exceed the cleanup target levels
spectfied i the PAM, and the limiting conditions for total depth specified in the PAM have not
been met. The arca (cell) surrounding the "lailed” sampling locations will be re-excavated,
imcluding sidewalls grid cells. as necessary. Following this excavation, samples will be collected

[rom the center of the re-excavated cell (Figure 3-1).

Table 31 shows the number and types of regular and quality control samples expected for the
T4 excavatuon boundary sampling event. These samples will be used to document the

undisturbed boundaries of the excavation and 1o evaluate attainment of the cleanup target levels.



sSource Removat at the Trench T Site
THSS 108

Sampling and Analysis Plan (o Support the
Revision

Page

FIGURE 3-1 T-1 EXCAVATION BOTTOM AND WALIL S.

Example ot areas requining additional sod
removal based on radiological results in
excess of Tier | Subsurface Soll Action Lovels

N

[Document Number: RIYTRMRSG-98-205

DRAFTC February 17, 1998
27

TPLING LOCATIONS

- ‘-: -
N e s e . I
W - X b X X X . X, X - E
g‘-'\%- LIS
3K
',(;zf{-< < X “ 5 . X bt
o x
L
ptotels! IR
o ) : ’ : ’ ‘ ‘ < )
P v’( Fa
: 4 M Ve
: ¥ SVox x X 5 X b4 X -
, .
S e N e e e e . . o
/
// E v
sample locations
1] S e Ve . : e \ '

Kt_‘\r’
E o
D
coll o

[T vl a |

sreong sreapproximately 200 x 10

areple ocation excecding o Hovels

)

f
|

4



Sampling and Analysis Plan to Support the Document Number.: RE/RMRS-98-205
Source Removal gt the Trench T-1 Sie Revision: DRAT €, February 17, 1998
HISS 108 Page: 28

3.1.2  Sampling Excavation Boundary for VOCs and Cyanide

Points in the grid cell centers witl be sampled for VOCs and eyanide in the arcas that
immediately encompass (i.c.. that are closest 1o) the point location(s) where stll bottom or
cemented cyanide wastes were encountered within the trench. This approach will require the
collection of approximately five (5) of each type of sample (one from the cell which originally
contained the material and tour samples from cells bounding the original ecll) in the arcas tha

these wastes were encountered within the trench.

TABLIE 3-1 EXCAVATION BOUNDARY SAMPLES

F'_
Analysis Method l.ine Itemn Lixcavation QC Samples Total Container, Preservation.
Code Samples samples Holding, Timc

Radiosotopic or TR 16 3 (duphicutes) 49 T - Standard fixed

HIPGe (at fcast 1in 20) seometry sample contiiner
as required by gamma
spectroscopy subcontractor

Total Cyanide SS06H013 013 0-1 (chuplicates) 0-10 175 ml wide-mouth glass

SWS46-9010A at 4°C for 14 days

Total VOAs by SS0TI00G -15 0-1 (duplicates) 016 60 ml glass wide-mouth

SWE46-8260A with Teflon liner at
4°CHor 14 days

VOAST Rinsates SSOTI3003 0-1 O 11720 (-1 2-40 ml glass vials,

Blanks by SWE46. regular samples) Tetlon-lined septa Lid, 1€

SZO0A ph-22, 490 for 14 days

VOA: Trip Blanks by | SSOTBO0S 0-3 Freooler foroff= | 0-3 2-40 ml glass vials

SWEA6-8260A site VOO Teflon-Hned septa lid, HCL

(prepared away from samples pH=2,4°C for 14 days

fretd)

Radiological Screen OS0TADR T by N.AL TBDR 60 ml glass wide-mouth, 6

o support off=site Radiological nmonths. Nole: or

shipping requirciments Lingincering substitute a standard lixed
geometry smmple confiiner
as required by ganima
spectroscopy subcontractor

3.2 SAMPLING TO EVALUATE RETURN OF SOIL TO THE EXCAVATION

Samples will be collected o evaluate return of stockpiled soils to the excavation. Excavated soil
will be visually observed and ficld scereened as it 1s removed from the trench, Several
stockpiles/containerization options are anticipated to be used for segregation based on the results
of the visual obscervations and ficld sereening. For the purposes of this section, sample
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contamers, line item codes. preservation micthods. ete., will be the same as thosc specified Tor the
respective analyses specified m Table 3-1 of the previous section.

3.2.1  Radiological Screening

Radiological screening will be performed i support of segregation activities associated with
excavation ot T-1 soils, This section focuses on a real-time radiological ficld screening approach
to identify contamination n the excavated soils

During excavation ol '1-1 soil will be screencd with a FIDLER.D Generally. screening will be
conducted on the exposed soil in cach excavitor bucket of soil removed from the excavation
(approximately 1.5 -2 vd'). The rate of sereening will be continuously evaluated by radiological
controls personnel and may be reduced if radioactivity 15 not detected above the levels described

below.

FIDLER monitoring will be performed v accordance with Radiological Operating [nstruction
(RO - 6.6. Operation of the Bicron FIDLER. Soil swill be segregated 1 accordance with the
DQOs requircments estabhished m Sceton 2.0 Per the PAM, so1ls having FIDLER readings less
than three times background will not require {urther radiological characterization; however. three
composite samples (as deseribed in Scenon 2.7 15 will be collected for vertfication purposces.

Soil having radionuchde content greater than three times background will be segregated for more
quantitative isotopic characterization,

3.2.2  Sampling Soils in Kxcess of 5,000 CPM

Sotl exhibiting FIDLER readings in excess of 5.000 CPM will be sampled m the following
mannecr.

Samples will be collected diveetly from the exposed surface soil of the front end loader bucket or
waste container recerving the soil. New disposable sampling spoons/scoops, or decontaminated
stainless steel spoons/scoops will be used. Tabie 2-3 lists the rate and location (front end loader
buckets or filled waste containers) of the samples collected for radiological analysis. The
following steps will be used o ensure that the samples are as representative of the soil i the
bucket/container, as practical.

Samples for non volatile analysis (c.g., isotopic samples):

. Collect a scoop/spoon full of soif from cach ol the four exposed comers of the front end
loader bucket or four corners of the waste container (as appropriate). These subsamples
shall be collected approximately 6-9" from the corners to minimize direct contact
between the sampled sotl and the bucket/contuimer walls
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. Place cach scoop of soit direetly in a scalable plastic bag ol at least 1 gallon capacity.

After the four subsamples are placed in the bag, scal the bag

. Homogenize the soil by turning over the bag several times and using hand movement 1o
break up cohesive clumps of materials, as practical. This activity should take between 30
seconds and one minute to msure a thoroughly homogenized soil

. T the soil 1s relatively cohesive and “clumping” results in a less than idcal
homogenization (mix), the sampler will note this fact on the corresponding logshect

. Using the same scoop that was used to collect the four subsamples. collect enough
material to (il the appropriate sample jars

Samples for volatile analysis:

. Do not composiie samples for VOC analysis. With the same scoop/spoon usced to collect
the nonvolatile samples described ubove, [ill the sample jac with soil from the nddle of
the exposed surface of the front end [oader bucket or waste container. as appropriate. 1l
the jar completely. minimizing void spaces

The front end loader used for transporting soil from the excavation (o the stockpiles will not be
decontaminated to support sampling. To minimize cross contamination. samples will be
collected from sorl that 15 not directly in contact with the bucket (per above bullets).

3.3 SAMPLING TO SUPPORT EVALUATION OF SOIL DESTINED FOR OFFSITIE
DISPOSAL

Radioactive sotl destined for direet olfsite disposal by RMRS will be required to meet the DOQOs
described in Section 2.3 These DOQOs were established to meet the analytical WAC requirements
for erther disposal as LDR compliant mixed waste at Envirocare or as LLLW at Invirocarc or the
NS, The Envivocare WAC requires that all chemical analysis be conducted at a Utah
Department of Health, Division of Laboratory Services, certified laboratory (Note: this is not
required for geotechnical or radiochemical analvses). Table 3-2 lists the analytical parameters
necessary o evaluate the soil with respect to the WAC,

3.3.1  Pyrophoricity Sampling

As deseribed i Section 2.3, samples will be collected from soil destined for offsite shipment to
confirm that the soils are not pyrophoric. These samples will be collected on a biased. worst case
basis. For the purpose of this paragraph, “worst case™ is defined as oxidized DU material
containing the lowest fraction of soil (1.c.. the preatest fraction of oxidized uranium). Samples of
the DU matenal arc expected to be collected either out of the excavator bucket, {ront end lToader
bucket or waste container with a spoon, scoop or similar picce of equipment. At least three
samples are expected Lo be cotlected when potentially oxidized DU s hirst encountered.
Additional samples will be collected at the discretion of the lield supervisor (See Section 2.3).
To perform the D'TA analysis and others specified m Sceetion 2.3, 5-10 ml of sample material is

required.
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3.3.2 Chemical and Radiological Sampling

Chemical and radiological samples will he collected using the methodology described in Section
3.2.2. Radiological sampling location (sequentially filled waste container) and frequency is
established in Table 2.3, Chemical and Geotechnical frequency is described in Seetion 2.3.2.
Table 3-2 lists the analytical paramcters that will be sampled for to evaluate the soil wastestream

with respect to the Fnvirocare WAC,

3.4 SAMPLING TO SUPPORT EVALUATION OF DEBRIS AND SECONDARY
WASTESTREAMS

Debris and sccondary wastestreams gencrated during this project will be characterized o support
waste packaging. storage, and disposal requirements. The majority of the non-soil wastes
gencrated during this project will include:

. Debrrs removed from -1
. Iised PP

I other wastestreams or disposal options are identilied. the project manager. along, with the
sample and waste managers will determine any additional analytical requirements. These will be
documented in the project logbook.

3.4.1  Debris Sampling

Debris may be radioactive and/or be contaminated with or contain hazardous comtaminants. The
debris will be evaluated for disposal as low level radioactive waste or LDR-compliant Jow level-
mixed waste. The debris will be sampled to provide the information necessary (o evaluate the
wastestream tor disposition at Linvirocare. Analytical results oblained for this evaluation will be
sufficient for other disposal options as well. The debris will have (0 be evaluated with respect 1o
the WAC contained in the facilitics Customer Information Manaal (I'nvirocare, 1996). The
WAC requires that all chenmical analyses be conducted at a Utah Department of THealth, Division
ol Laboratory Services, certified laboratory (Note: this is not required for radiochemical
analyses) Table 33 sty the analytical parameiers necessary 1o evaluate the debris with respect
to the WAC, Samples from debris are expected o be collected by cutting "coupons” from the
debris usine conventional seissor type cutters or a sawzall tool. or ecquivalent. Other equipment
may be used as appropriate to colleet sample material, depending on material characteristics.
Sample matenal (e.g., coupons) will be placed directly in the appropriate sample containers
deseribed in the following table. Section 2.4 Tists the sampling frequency required for the

project.
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3.4.2 PPE Evaluation

PPE generated from this project will be evaluated with respeet (o potential chemical and
radiological contamination.

[Uis anticipated that the majority of spent PPE pencrated during the project will be classilied as
radioactive waste, however some PPE mav be essentially free from any form of contanination.
some decontamination ol PP may be required to support disposal. [ the PPE appears o be
stained and/or heavily soiled, the PP will be decontaminated so that it no longer contains
stgnificant sotling or stamming, at which pomt 1t will be considered free ol chemical
contammation. Decontamination/cleanne, i requived, will take place within the tent structure or

at the mam decontanumnation factlity
To meet the conditions of unrestricted release. the PP must:
*  Dbe free of appreciable staining and/or hieavy sothing to address chemical concerns

» meet the requirements for unrestiieted release i procedure 4-523-ROI1-03.02, Radiolovical
Requirements for Unrestricted Release. and the evaluation criteria specified i procedure 4-
Q97-REP-1003. Radiological Fvaluation tor Unrestricted Release of Properiv/Waste, 10
address radiological concerns

PPI that cannot meet these requirements will be evaluated on a case by case basis, including the
probable disposition (olf-site), and the collection of appropriate samples 1o support disposition.
Iradioactively contaminated PPE remains free of appreciable stainig and/or heavy sothing, 1t
will be evaluated for disposition as LW Three composite samples will be collected randomly
during the project to characterize the PRI ach sample will be made up of the various outer
components ol the PP, cut away from the PPE using scissors. The components ol the PPE
saropled will include (at a minumunt) portions of outer booties, outer gloves and outer anti
contamination clothing. These samples will be analyzed by ganmuma spectroscopy.

3.5 SAMPLING TO SUPPORT ON-SITE EVALUATION OF INCIDENTAL WATERS

Incidental waters collected within the excaviaton and tent structure will be treated at the CWE,
The analyses speerfied i Table 3-4 wre required by CWTE personnel to assist in the effective
(reatment of the water. Sampling of the incidental waters will be required on the (irst bateh of
water collected from the trench bottont (if anvy. Additional incidental waters will be sampled as
required by CWTTE personnel.

Samples may be collected direetly out the storage tnk dran valve, by opening the valve and
allowing the water to drain by gravity feced into o large previously decontaminated bucket.
Samples will then be collected by pouring the contents of the bucket through a funnel or similar d
device into the appropriate sample contamner. his acton will be conducted over sceondary

CWTI personnel for this activity.
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TABLE 3-4 T-1 INCIDENTAL WATER SAMPLE PARAMETERS

34

47

extraction, 40 days
aier extraction

ANALYTE METHOD(S) | LINEITEM | BOTTLES HOLDING COMMENT
CODE TIME

Volatile Orpanic 8260A S50113003 2-40 mi glass vials, (4 day

Compounds + Tentatively HCHo plE =245 ¢

Identified Compounds o

Semivolatile Organic 82701 SS0213003 -1 Loamiber glass, 7 davs until

Compounds 4 Tentatively 4 C extraction. 40 davs

Identilied Conpounds aller extraction

PCBs R080 S80313005 [-1 1 amber glass, 7 davsaunlil

Totl Tarpet Analyie Tist
(PAL)Y Metals

6010 and 7000
series methods

SS0513021

L-1 T poly. HNO, (o
pH-=2, 4% O

O months, exeept

mereury - 28 diys

CLP-TAL
detection imis
reguird
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his section states the general approach for QC sample collection for this project. Additional
details regarding these samples are given m the tables of the respective sections of this document.

QC samples will be collected from the excavation boundary. and from samples used in “put
back™ determinations as deseribed in Scetions 3.1 and 3.2, respectively. Some QC samples
such as duphicates will not normally be required for waste characterization samples,

The following tvpes of QC samples will be collected to support the T-1 remediation:

«  Duplicates: Duplicate (collocated) samples will be collected in the same manner and
analvzed by the same analytical methods, in the same laboratory as the regular grab samples
described i Sections 3.1 and 3.2 These samples will be collected at the rate of at Teast one
duplicate i vwenty regular samples. These samples will be submitted blind to the
laboratory.  All duplicate sumples will be collected using the same sampling cquipment
used for collection of the repular siunples. Sampling cquipment will not be decontaminated
while collecting regular and QC samples [rom the sanie tocation. Duplicates will not be
required for evaluating offsite disposal options

«  Fguipment rinsate blanks: These samples will be prepared by collecting distilled water,
pourcd over decontaminated sampling equipment., between collection of regular VOO
samples. These blanks will be submitted with the regular samples. These samples will be
preserved to a phH+2 with hydrochlorie acid (HCD, and will be analyzed for VOCs. as
appropriate

«  Irip blanks: Trip blank samples will be shipped with coolers sent off-site containing
samples being analyzed for VOCs. These trip blanks will be pre-prepared (not in the field)

with minimal hicadspace and preserved (o a pH=2 with T1C]

ANTVOC samples sent 1o a laboratory for analysis will be analyzed in accordance with SW8406
method 8200A (1FPAL 1992).

4.0 SAMPLE DESIGNATION

Fach sample will be assigned a unique sample number 1 accordance with the RFETS, ASD
requirements, The unique sample number will be broken down mto three parts. These are:

e The Report Tdentilication Number (RIN)
o  The Bvent Number

. Fhe Bottde Number
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The first part of the number will be the RIN which 1s assigned by the ASD. The RIN is used by
the ASD to track/lile analytical data. Unigue RINs will be assigned 1o different tvpes of
sampling cvents (eg., excavation boundary vs. putback samples). The RIN will be a 7 digit
alpha-numeric code starting with “98" for 1998 This RIN will be followed by a dash “-” and
then the event number. 'The event number is a three digit code, starting with *001" under the RIN
and will be sequential. Fach typical sample location will have a unique event number under the
RIN. QC samples (e.g..duplicates) will have umque event numbers to support a “blind” submittal
to the analytical laboratories. The event number will be followed by a period “7 and then the
scquential bottle number. 'The bottle number will be a three digit code starting with “001" and
will be scquential under cach event number. The hotde number will be used to identily
individual sample containers under the same Tocation (same cvent number).

In addition to the sample numbering scheme deseribed above. cach sample will require the

following mformation:

Sample Type
Location Code
QC Code

RIAT: Regular Sample
DUP: Duplicate Sample
RNS: Rinsate Sample
1B: Trip Blank Sample

Table 4-1 lists examples of the sample types. and location code blocks available for the T-1 Site
Source Removal Project.

TABLE 4-1T-1 SAMPLE TYPES AND LOCATION CODES

Sample Type Sample Location Code
Type Code

Excavation Boundary | BB T-1 Site (may include identificr coreesponding with logsheet
location map)

Soil Stockpiles ST -1 (generie description lor soil not placed wmto a container)
(inctudimg put-back Use REFETS Waste Environmental Svstem (WEMS) Container
evaluations and soil Number, where applicable

destined for offsite

disposal)

Debris DB Usce RIFECTS WEMS Container Number. where apphicable

T-1 (penerie deseription {or debris not directly placed mto a
container)

Incidental Water I'w T-1 Incidental Water
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3.0 SAMPLING SUPPORT INFORMATION

This chapter deseribes the sample handling, documentation. and quality assurance requirements
neeessary o support the successtul completion of this project.

5.1 SAMPLE HANDLING PROCEDURES

Samples collected for laboratory analysis will follow Environmental Management Department
(EMD) Operating Procedures Volume 1 Field Operations 5-21000-QPS-10.13,
Containerization, Preserving, Handling, and Shipping of Soil and Water Samples. All water
samples will be collected without the use of filters. When reusable sampling cquipment is used,
the equipment will be decontaminated 1 accordance with 1EMD Operating Procedure
5-21000-0PS-FO.03, General Lquipment Decontamination. Section 5.3, Cleaning Procedures
Jor Stainless Steel or Metal Sampling Fguipment.

52 DOCUMENTATION

ield data shall be documented on the forms developed for this project, and in accordance with
the relerenced procedure. The originator shall authenticate (Tegibly sign and date) each
completed hardcopy of the data. A peer reviewer, someone other than the originator. shall
perfornt a peer review on cach hardcopy of data. The peer reviewer shall authenticate cach
hardecopy completed by the origimator. Any modifications shall be lined-through, initialed, and
dated by the reviewer (inink). Data planned for computerized reduction and analysis shall be
entered mto clectronic form in accordance with the procedure, 4-B29-ER-OPS-170. 14, Field

Data Managrement.
5.3 QUALITY ASSURANCE

At feast 25% ol total data set generated under this SAP will be validated. More emphasis will be
placed on vahdating data used to support excavation and “put back™ decisions, with less
cimphasis placed on validation of data used for waste management decisions. Most gamma
spectroscopy data used m this projeet will be eenerated from an onsite mobile laboratory, used
lor the first time at RFETS. Tor the gamma spectroscopy data used n decision making (final
excavation or put back determinations), 100% validation will be performed. Data validation will
be performed in accordance with the Rocky Ilats ASD, Data Assessment Guidelines (DAGROT).
but will be done aller the data 1s used for its intended purpose.

Analytical data collected m support of the T-1 remediation will be evaluated using the guidance
estabhished by the Rocky Flats Administrative Procedure 2-G32-IER-ADM-08.02. Iivaluation of
FSRM Data for Usability in Final Reports. This procedure establishes (he guidelines for

evaluatimg analytical data with respect to precision. accuracy, representaliveness, completencss.
and comparability (PARCC) parameters. Completeness goals have been established at 90% for
the project (all matricies and all methods). Field precision tor non-radiological contaminants of
concern is set at « 40% RIPPD for soils and -« 30% for water. For radionuclides a standard
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measurement of precision. a duplicate error ratio. must be -+ 1.42, which is a common precision
test statistic used by several radioanalytical labortories used by RFETS.

Since the 'T-1 cleanup project 1s committing laruce resources of personnel and equipment, field
decistons will be based on "Form-1" data taxed divectiy from the laboratory. This will allow for
the tmely use ol analytical results. Analvtical fubormories supporting this task have passed
regular laboratory audits by the Rocky Flats ASD.

0.0 PROJECT ORGANIZATION

Figure 0-1 represents the organmization structure tor this project. All personnel performing tasks
under this SAP will be trained in accordance with the requirements stipulated in the RMRS
Training Scheduling and Records Database. The Samnple Coordinator s responsible for overall
data low within the project and ensuring that wil dat are colleeted. verified, transmitied and
stored 1 a manner consistent with refevant operating procedures. The Sample Coordinator, or
designce, will obtain from the ASD. sample numbers (RINs) and will ensure that appropriate
location codes are used. Responsibilities also melude workmg with the Radrological Engineer
and Waste Coordinator to msure that the appropriate data s transmitted in a timely manaer to
support the decision making process.

The sample crew will be responsible for field data collection. The field crews data management
tasks will include completing all appropriate data management foris (c.e., logsheets) and
completing the chain-of=custody form. The sample crew will coordinate sample shipment with
the ASD and Advanced Sciences, Incorporated ¢ASD personnel. The Sample Coordmator or
designee 1s responsible for verifymg that the chams of-custody are complete and accurate before

the samples are shipped to the laboratory.

RMRS Quality Engincers (Qlis) will provide the first fevel of oversight and support
implementation of quality controls within all quality affecting activitics ol the project, RMRS
oversight activities. which measure comphince of the project with corporate and DOE (site-
spectlic) quality requirements. will complement other facets of aversight implemented by the
client(s) (K-TL DOL) and the regulators (CDPHES and EPA)Y. In particular, RMRS will perform
surveillance on several of the project’s most sienificant quality-affecting activitics meluding
work process control, procedural comphiance. document conwrol, management of quality records.
measurcment and test equipment. Confidence i hnal project decisions, 1.¢.. those decisions
based on screening and sampling data, will also be closely monitored and miluenced by RMRS
QLs throughout the project.
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FIGURE 6-1 T-1 SITE SOURCE REMOVAL SAMPLING ORGANIZATIONAL

STRUCTURE
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introduction
The Trench 1 Source Removal (T-1) project proposes to use High Purity Germanium (HPGe) Gamma

Spectroscopy to:

e Screen soils for compliance with the Rocky Flats Cleanup Agreement soil action levels
¢ Uranium sludge materials for the presence of plutonium below that required by the processor
contracted to take this material

Since the photor emissions from plutonium isotopes are insufficient to allow dircct gamma spectroscopy
with sufficient sensitivity, the photon emissions from Am-241 arc measured and the plutonium content
determined by ratio. This ratio is determined by calculation from physical and historical knowledge of the
material. This paper documents these ratio calculations.

Requirements Analysis
Toidentify the correct ratios to use, it 1s necessary to review the requirements to assure the correct
radionuchde ratios are determined.

Soil Levels

“Modifications to the Action Levels & Stundards Framework for Surface Water, Ground Water, and Solls,
Attactinent 3 of the Rocky Flats Cleanup Agreement,” dated August 30, 1996, specifies subsurface soil
action levels for Plutonium-239/240. Thus, for gamma spectroscopy ot soil 1o meet this subsurface soil
action level. the ratio of Pu-239+Pu-240 10 Am 241 is appropriate

Uranium Sludge Levels

The Starnier Corporation (Carolina Metals, Inc.) “Proposal for Pyrophoric Depleted Uranium Source
Removal Fron Rocky Flats Environmental Technology Site Trench -1 (IHSS 108)7 limits plutonium
contamination of the material to less than 50 pCi/g. Section 2.2.2 of that proposal states:

CCMEs nuclear materials license from the State of South Carolina Depariment of Health
and Environmental Control allows the receipt of incidental or trace guantitios of special
nuclear medgrial including plutonine. The license Umit is 200 grams of plutonium .
For medericad with trace quantitics of plutonium less than abowt 30 pCilsm, no further
ancadvsis (sic) inventory or licensing controls are necessary.”

Fo determine what isotopes are intended by the use ol the term “plutonium’ are closer review of the
requirements was necessary. The South Carolina Department of Health and Lnvironmental Control
(DHEC) Radioactive Material License for Carolina Metals, Ine. (License number 322, Amendment number

18) lists as Condition ~1.7 states:

Vo receive, possess, process and ransfer as (race constituents in materials received for
processing activities authorized under the license. " L Special Nuclear Material
(SNM). Any Form, 330 grams total of U or 200 grams of 71 or 200 grams of

plutoniim ar any combination of these !

Ihe South Carohina DHEC regulations were not available for review, Since South Carolina is an NRC
agreement state, their requirements will closely follow those of the NRC. The United States Code of
Federal Regulations, Tide 10, Part 70.4 states:

"lewill be necessary to analyze the impact to this license requirement of any U-235 contained in material
containing wranivm enriched m excess of natural isotopic abundance.



“Special nuclear material means (1) plutonium, wranim 233, wranium eariched in the
isotope 233 or in the isotope 233, and any other material which the Commission.

Thus, this analysis interprets the 50 pCi/g plutonium Himit as the sum of all plutoninm isotopes contained in

the material.

Calculations

The appropriate ratios are determined in the following sections.

Weapons Grade Plutonium

The 1sotopic composttion of Rocky Flats (RI7) weapons grade phitontum is taken {rom Table 2.7.2-2 of the
1980 Final Environmental Impact Statement for the Rocky Flats Plant Site (DOL/LEIS-0064). These
percentages represent the average composition of the material over a two year production period.
Radiological half-life valucs are taken from Table 813 of “The Health Physics and Radiofogical Heatth
Handbook. Revised Edition,” 1992,

Americium Ingrowth

Americium 241 15 4 daughter product of the beta decay of Pu-241, which s present in RE weapons grade
plutenium. Since Pu-241 has a relatively short half-Tile (144 years), the ngrowth of the daughter 1y
significant over a relatively long (tens of years) period of tine.

The T- 1 trench was in operation between November 1954 and December 1962 Thus, any weapons grade
plutonium in that trench will be at feast 35,3 vears old when source removal occurs around June, 1998,
This plutonium represents the worst-case scenario in which freshly separated material (in which all
americium has been removed) was placed in the rench. Americian ingrowth caleulated for this marerial
would represent the worst case for estimation of plutomuum [rom the Pu/Am ratio

Pu/Am Ratio Determination

Fo defermvine the Pu/Am ratio, a spreadsheet (attached) was developed. This spreadsheet determines the
specific activity (curies per gram), plutonimn decay over trme, and americium mgrowth over time, using,
cquations taken {rom Cember’s “Introduction 1o Health Physies” (1982). For validation. the isotopic
activity results produced by this spreadshect were compared with those produced by another spreadshect,
independently developed by another health physicist [or a different purpose.

Soil Ratio
The ratio of Pu-239 Pu-240 to Am-241 is taken from the spreadsheet. This ratio can be used as a
multiplier for the measured Am-241 activity to estimate the Pu-239/240 present in the soll sample.

Determination of Uranium Sludge Action Level

The determination of the Am-241 action level corresponding to 50 pCi/g, total plutonium is based on the
ratio of Am-241 to all plutonium isotopes contained m aged Rocky Flats weapons erade phitoninm
material

Dividing the americium activity m that mixture into the sum of the activities for all plutonium isoropes
indicates a ratio of 14.3 . Dividing the desired action level of S0 pCi/g total plutonium by this ratio vields
an Awericium-241 activity ot 3.5 pCr/e. This 1 the activity that must be detected 10 identify o total
plutonium activity ol 50 pCi/g.



Conclusion

To determine compliance with the Rocky Flats Cleanup Agreement soil action levels, the estimated
quantity of Pu-239/240 is determmed by multiplying the measured Am-241 by 7.3.

To mect the Starmet plutonium contamination requirements for material recovered from the 'I-1 Source
Removal project, a gamma spectroscopy system capable of detecting 3.5 pCi/e Am-241 is required. To
estimate the total plutonium concentration in a sludge sample, multiply the measured Am-241 by 143,



Am/Pu Ratios for Aged Weapons Grade Plutonium

Half Life Isotope Mixture
Isotope wt. % yr Cil/g nCi/g g/g(mix) Ci/g(mix) nCi/g{mix)
aged mix {Specific Activity) Alpha Beta
Old Weapons Grade Pu 35.5 years
Pu 238 0.008% 87.74 1.71E+01 1.71E+10 00000755 1.29E-03 1,294 397
Pu 239 93.826% 24065 622E-02 622E+07 09369415 5.83E-02 58,286,642
Pu 240 5786% 6537 2.28E-01 228E+08 00577821 1.32E-02 13,177,828
Pu 241 0.065% 14.4 1.03E+02 1.03E+11 0.0006519 6.72E-02 67,211,060
Pu 242 0.030% 376300 3.92E-03  3.931:+06  0.0003000 1.18E-06 1,179
Am 241 0.285% 432.2 344E+00 3.44E+09  0.0028436 9.77E-03 9,768,062
100.000% 0.9985946
Total Pu 1.40E-01
By A 143
pCi Am-241 corresponding to 50 pCi total PPu 3.5
Pu-239/240 7 1E-02
S0P y/Am 73
Weapons Grade Plutonium
Alpha Beta
% by Wt Ci/gm Ci-gm
Pu- 238 0.01 0.002
Pu- 239 93,79 0.058
Pu- 240 53 0013
Pu- 241 0.36 0371162
Pu- 242 0.03 0.000
99 99 0073
Am- 241 3.42
2/13/98

Jirn Langsted
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